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Abstract of JP2001 1 90088 
PROBLEM TO BE SOLVED: To provide a 
motor that can achieve high output and 
miniaturization and at the same time reduce a 
driving force ripple, a stage that has the motor, 
an aligner, a device, the driving method of the 
motor and stage, an exposure method, and the 
manufacturing method of the device. 
SOLUTION: This motor is equipped with a 
magnet unit for forming periodical flux density 
distribution, a coil unit having a plurality of coils 
20, and a supply means 200 for supplying an 
AC current to each coil 20. In this motor, the 
AC current is supplied for relatively moving the 
magnet and coil units, and an AC current 
where a harmonic constituent corresponding to 
the flux density distribution is superimposed on 
a basic sinusoidal wave constituent is supplied 
to each coil 20 from the supply means 200. 
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u , i w<7>ffl$&m»ti >r b t i 0 , ±ie«ft^ u 7 

[0039] #3^^2 0(;^LTS*jE 
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(02 0) £ Ulh^tfttF 2 (x) mi) 
V vTMZ^xm^XteK. :^i«]F2(x) 
tt, #3>f^2 0<0«J5ffctiJt*SBSR»jK^ : ftB2(X) 
«kSra-t;^(8)-(l 0)t. S*IE&«frC)^ 

^Hffl^catmsss- nt-j« ( 3 >~( 5 ) t *mw jjsc 

(1 1)-C*»4>*15 (fctfU « = 2tt/A, ^ = 2?r/ 

B2u(x) = /3[l)sin(cox) + y3[3)sin3(6ox)+ j S[5]sin5(a)x) 
B2w(x) = /9[l)sin(a>x+<M + jfl [3)sin3 (<yx+<?<> ) + /3 [5]sin 5 (cox+«£ )■■•( 9) 
B2v(x) = /8[l)sin(<»x+0)H-/9(3)sin3(<»x+^) + /8[5Jsin5(6)x+*)-(lO) 
F2(x) = L(B2u(x) Ilu(x) + B2v(x) I lv(x) + B2w(x) Ilw(x)) 

1. 5 La [1)0 (1) { l-(j8(3/jS(l))cos6(fi>x) } -(H) 
XmiUzi><7)Xfo&. 

[0042] ^mmcomrnxn. stn >co«yj y 



3, 0 = 4»/3T*S) . 5rti@|9fc:ti. — Mt L 
t, 3^f/H¥2 0u<7)3-f^2 0^O3c8KSl lu 

3WfcB2u(x)fc*«75§nT^S. 
[0040] 



8) 



±IBO^(l l)*>4>^SJ:dfc:. fe)]F2(x)(;(l 
6&jE®a8ifcfr (ffiMA/6 ) «y77P#£a*i 
"0*6 (H9#Hg) . 

[ 0 0 4 1 ] ; st( 1 1 'J •yr.^cof^ 

( 1. 5L«(l)/3(5)) ISMMB2(X);?) 
5 ittEK*£#tf>Sg/9 (5] *m ^ Mffr 

S. iA l J7r/^W:!«MMB2 

(X)^3&IE^fi£#cOlg|I,9 [3)#%2*l&^ 5\j< 1 
1 ) <0«;ft 'J >y 7VH± s m%®m#1fi B 2 ( X) CO 5 &JE 

I 2u(x) = a [l)sin(eox) + a [5]sin 5 (cox) 
I 2w(x) = a (l)sin(cox+<£) + a (5)sin 5 ( <i)x+<£) 



v , 1 u , 1 wcommmi. s*iEg«* (jmw 
a, maiD) tz5<xmm.ft (mwx/5, m^a 
ra) zmm-zztizitz (nio) . ;o^<t)3S 

zeS8£l2u(x), I2w(x), I2v(x)ltM(12K 
( 14) (fc£U a) = 2*/A, <£ = 2;r/ 

3, 0 = 4;r/3) . 
[0043] 

•■■ ( 1 2) 
••(13) 



I2v(x)=a[l]sin(cox+^) + a(5]sin5( &>x+0) •••(14) 

*l/SSSWta I 2 u(x) , I 2 v(x) , I 2w(x) £#3 >f DgSHBE I2u(x)t ;^^^2 0 cOWCfctt 

2 0fcttL-Cffilfr*-S£i:*«S£U ^if^)fi£7JF *BS»*«B2u(x)tit^T^i. 

3 (x) 1 , ito^ ( 1 5 ) J: 3 . &*>@ [0044] 

F 3 (x) =L(B2u(x) I2u(x) + B2v(x) I 2v(x) + B2w(x) I2w(x)) 
= 1.5La[l]/3(l] I l+(y3(5)a[5])/(a(l)/3[l)) 
- (/3[5)//3[l])cos6(cox)-(a(5]/a[l])cos6(ox) } - (15) 



±ie^^ (15) frt>ttfr& J: 0 (C. mtlF 3 (x) {Z 

3C(i lxnmjjv 'yTn (^(mximsm) izm 
ix. ftmz6&iEm!tm- (mmx/6 ) <?>mjiy 

y iim^E^B 2 (x)coa*iES«» 

'Om.-flh^Xhl. 

[004 5] Lfc^T, Srfc&JfcJj 'J -yTVPfDSg 
( 1 . 5 L/3 (1) a (5) ) 1 1 )cOS?J 'J •/ TVK^S 
H ( 1 . 5 La [l]/3(5] ) h|3Jt±§£lrt.g,fc4t(C. 

y >y r;K^fiffl £3S( 1 1 )cojt^j y vr^t 
amcrts ; t t x y , $t£&#E7j y ^r^wi 1 
D^yj'j -yr/i-fctffias-ii-siiis&^csi. ceo 

t £<0^ftJ2. 1 6 ) . 
[0046] 0[l)a[5) = -a[l)/3(5) - (16) 

F4(x) = 1.5L«[l)j8(l](l- 
±fS(Oj:d&3<iMSf I 2u(x), I2v(x), 12 

w (x) (V$Mpmm& .06(a) izfttmmu 2 0 0 <»% 
mm\m%2 lo^z^xnbtn, 



ztuttzb-h* jjaaa 2)- ( 1 4 ) rasfis^ 
sras 1 2 u (x) , 1 2 w (x) , 1 2 v (x) ?)m*iEmfa&ft 
izmst^tLtz5dwm^eomma [5) izmti&ft 

fctt=Sf6*v^. ULhcoifc*^. 2u(x), I 

2v(x) , 1 2w(x)(D5<xm,mm^mma iswm 

(17) SriiJ^-r-S fc S , 3* ( 1 5 ) y 77VW>' 
^(cfflS^ix, Jfcfc F 3 (x)i«-£«tttSIi:*« 

[0047] 

a [5] = - (/8[5)//8fl)) a[l] - (17) 
ifc. -cOt^cO«1]F3(x)c7)fflli, ±|BL^«I^F 
3(x)C03(i (15) (3^^(17) ^fU-fSCtt 

i 1 ?. ^ (is) -e^-r^t^T-^i. (hi i# 

y3(5)VjS(l) 2 ) - (18) 

[ 0 0 4 8 ] 0 . S«fifi©Jffiia52 1 Otli ^Tifr? 
1 2 0A^jg-r4S8«»«^fliB 2 (X)c0S*]EKW 
WMmfJ [1] t 5^jESjgjS5>co®1g/3 (5J b <DVc ( /3 
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#iEKi&S#OS1Ia(l)c0|*£;fctf> (5$ ( 1 7) # 

#£*#IE&»&itt:*f LiSfifflT-fia-r 5 £ J: C 1 

[0049] ZtlfcX y) , $fj»2 0 0<Ot»M7j3j§^ 
2 3~2 5*>fe, S*IESiS^ (iSfflA, 
(1] ) 5ifciE&Sl£# (/UJDJA/ 5 , mm<x 15) ) aWfi 
f4fflT«$^£«*^I 2u(x), I2v(x), I2w 

[00 50] mmH^m2 3-2 5*>4><93fc86*«E I 
2u(x) , I 2v(x) , I 2w(x)li, ^SMT 1 2 0O*A« 
512 1, 1 2 l-fc*fl6jLT^-f (S01-S30) 
i>H>t%->X\^h-a4)V2 0, 2 0-fdtfU URt; 
ftf&$ftl> 0 <?• Lf, 3>f/P2 0, 2 0-fct8fe;&*ifc 
*»S£*Ai&Bl 2 1,12 l-fc«fc4««i:3WH«t 
#JHL£v\ MUt L7\ &a 4 )V2 0 
Fu, Fv, Fw (08) <0^fKCffl3't*±ie* (1 
8 ) O-j&Oflfcfj F 4 (x) j&fHJTP 1 1 0 (Cift < i t iZ 
£4. L^oT. *HI|c7)^ffiO'J-rt~^l 0 0 
T'Ji, — StfDJt^j F 4 (x) Sr-S-i.Srtffe "Tiff 12 0 2: 

[ o o 5 1 ] ftfc , *nn^^co ij - 7*-* i o o 
temmj]F4(x)?)m wis)) (i, hi 91^ 

S«7JF1 (x)cOfl (j£(6)) tCjt^T . 1.5 La(l) 
6 W/ fill] tzM^<%^X^&. U>U /3{5) 

0. £*l#2*?»vvc<40t\ 8ttF4(x) 

[oo52] a±mmitzx o *mmmmxn, 

ISM^SS L fc^Sgmsg I 2 u (x) , I 2 v (x) , I 
2w(x)#3^2 0, 2 0-(C^$*iS«7)-C, ftTJ'J 
• y 77KD|p v-j^o** F 4 (x) -CiTUKF 1 2 0 JESS 

[0 0 5 3] $fe£, *A«S12 1, 12 1-#B* 

* l o owsai^^tiiM^fcBl^s. ± 
IELJt^»^JBT<±, 34^2 0, 2 O-fcfl&ft-f £ 
SSSaESl 2u(x), I2v(x), I 2w(x)tf55iJQBa«)S 
[5)*«ito* (17) £3fJ£-f I, «t 3 

§w l , u -y ^^zmmtmmm i tz 
*\ i*ifcR4>*v\ oMmmmermmizftitx . 5 
93Effltu&»<?mma i5)cr>±$ § ^usu y 7 

[0 0 54] CcO^Wi, it; (17) £fflWC5iKIE 



zzzwrnixbSkw ^rnmmmxn. ikm^i 

21. l2l-t:J:*««»«B2(X)<?MK^afag^ 
BatSftdhSi* .jKiy? 77K9MH fciiT^fe. f ; 

i£fifflTsa-r 5 ; 1 1\ it^j y -y 77mT*>m 
■tiafcLit. u>u mwjkmzizx&wmm 

**fcffiOY»aE®jftjS^(Y(± l J: y ±# < 3^)fgi( 

*mm.Mzn 1 x mmx-ms ztix^&km. 
miW&izn lx a y vaEmnM^mm xs&ttL 

Y JfciBKftlS*** . jESifci£# t^ttTit 
fiffltSSS^Ti^fc^Ji. ^«yS^LT{±Y^ 

So 

I 0 0 5 5 ] § 4>C, ±iei^HJicO^T1i, 
¥121, 12 1-fcJ:4««»«^B2(X)^3* 
jEK^^^m^y >y7VPc7)MHi:^fe^^^ft, ^ 
m^z 3 ^ISMii SrSfi Itcfri tzt\ m&.co*x 

wg£ i. h wm&itMzW) z y&mmst (z « 1 

71 y -y 771 coWMbti fe&v ^ft . XS«8ieW LT Z 

[o o 5 6 ] $iz. mitzmmmmx'te. m3&a 
•fXoizmmzo i&ttfo-tz><iin%xmmtitzn$k?) 
TkxmEi 21,12 i-mizmwuzfi\ mi 2c 
*-r«tdfc, ny^d 2m*xwEi 2 1 , 121^ 
iBfc, *Wi:i/ctf>*Aaffii 23, i2 3-*aftr 

*AJSffil 2 3, 1 2 3-Ji. *AaF5l2 
1, 1 2 l-fcl3W-4i*i#TK?9§*iT^*. 
[00 57] Z<r>qfe<7)1lffi.®8[#mt. ±i£ltzMt 

mm. m*jEmjs.ftt ziKmrn^iza 1 x y± 
# ^ 3 cofgisf) t YKwrnm ( Y(i 1 x 0 < 3 co 

mzftix Yikm&fct&ftzmmxmsitiz t e x 
^- ^ '^v^ffiM* tzii^^mmmm-^ 

ZttfX'ZZ, 

[0 0 58] §fe{c. JJEL^^ItOJgfflTJi. @I5£? 
1 10Me3-f^2 0, 2 0-*M$^ s "STi&^l 2 
0MK*A»5 12 1, 12 1 ■•■*iffig§tL^A-h-> 
hMw y - rt-^ 1 0 0 &«et^0JL^ 
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fi\ H 1 3 iz^tX o HS^fflJfc^kAi&B 12 4, 

1 2 4 -tfKESfu 12 5, 125 

■ ■ try r a >f y -r*-* 1 1 

[ 0 0 5 9 3 ifc. iJBLfcSSIttfjJKirctt. n>f w; 
^1^^0ffl3Si6*EiKr b "tf>3Mt£8fltee£ 3 4 /Heft 

*\ #S&nj§£J:*i{f, Hfc^-^W^y -y7Vl^)ffi 

I 3u(x) = a d)sin(o)x) + a (3]sin3 (cox) 
I3w(x) = a[l]sin(<yx+<£) + a(3)sin3( cox+0) • 
I3v(x) = a(l)sin(cox+0) + a(3)sin3( cox+0) ■ 

*Ufc£SS«8Sl 3u(x), I3v(x), I 3w(x)£#=M;l/ [0062] 

2 0t^LTffi^S<rt^SSU, ^*§£<0}t?jF 

F 5 (x) = L (B2u(x) I3u(x) + B2v(x) I 3v(x) + B2w(x) I3w(x)) 
= 1. 5L | a (1] ,8 (1) +0(3) a (3) 

-a(l]/9(5]cos6(a>x)-a[3]/Q(3])cos6(&)x) } ■■•(22) 



[ 0 0 6 0 ] ifc, Egi§?»^Kfc LT*A8ffil 2 
1 , 12 1 ( , 12 3) ®Sffi&^ffi)£ 

■th. Z<V$mMTit* ±IB^(1 l)<D6&:EBa83&& 
(HBWA/6) <0«yjU'yT^*frt,iS'ffeft, #=H 
*2 0fc«|frr*£8M36lv, Iu, Iw^S^IES 
(MM A, £ga(l)) tMLs iieHSficojgffi 
^5^&«ft (JUfflA/5, «a(5)) fcfUT. 
3»0Eatt## £ffa(5)) £Sft-fS. 

[006 1 ] ;^wMtSl3u(x), I3w(x), 
I 3v(x)i±. 1 9)- (21) T"H£ill> (fcrtf 
U co = 2tt/A, 0 = 2tt/3, 0 = 4?r/3) . 
( 1 9) 

■ (20) 

■ (21) 

<fc* (2 2) tf>J:-3fc:S:4. 



JJ2tf>3$ (22) iofc, l^]F5(x)C 

(4, 5$(1 DcmJjVvTl], (5S(2 2)TI4»35i) fc 
SDXT. PIIWC6ifc£8Rl*# (jg«!A/6) <0jfcfcU 
yTVP (H4H) jWWfcfc**;fun*4. £<EWfc$tfi 
^] 'J -y 7VMi , ft&ttifttti B 2 (X)c7) 3 ifcBSft 
3c«*^l 3(X)<03i»ES»j£#i:, ^Jfifci 

[0063] Uc^'it, mfcttfe}} y ■/ TJWfflR 
( 1 . 5 L a [3]/3 [3) ) £s£( 1 1 U 77^1 

I(1.5La(l),S(5}) 

fffc^it* y -yr;Kotiffi**( i i )c7)«^j y 
aM2fflfc-f s ; t izx y . y vrfrb&i 1 

1 ) 'J >y 7VFfc <I b h„ Z<7) 

F6(x)=1.5La[lJ>9[lJ(l- 

a&s^cw ixmimx-ngiztix ^&<nx\ 

[0066] ZCDX o fc, 38BWfcJ:*ur, *ASffil 
2 1, 12 1 -^Kmspg^B 2 (XNcjStfcftHjft 
^ (Ml UlMlO) 3 iJQEKiSaS^ ) £ £*jE&i£jfcfr 
(cS#t»fi«^I 3u(x), I3v(x), I 3w(x)#3 

v^<^ayj f 6 (x)T"«r«j^ 1 2 0 ^hmh^i, 
<r //t- § , »w=5r{iamsfjw t $s eft ^'-e 

[00 67] L , d^^ftCtJJtSlftft F 6 (x) 



[0064] «[3]y3(3] = -a[l]yS(5] - (23) 
ZtUtttto^ JJE*(1 9)- ( 2 1 ) T*$^43K 
»iE«^I3u(x), I3w(x), I 3v(x)W«*jEffi«lS4)- 

3i«EStt«4i^)fi«a [3) izmim 
izi&tttw a±.<7)zbfrt>. s«e«86i 3u(x>, i 

3v(x), I 3w(x)«3aaESSa«4^)fiBa[3]*«itaJl 

(24) m&i-h b%,^(22) y v rw« 

^kiznmti. i*F5 (x) *«-£<o«fc:=Sr4 i b tf 
ftipl. 
[006 5] 

a[3) = - (/3[5]//3[3)) a [1] - (24) 

;^t§<7)i^F5(x)««, ±iaL^«^F 

5(x)«jd(22) (24) £ftM-S - 1 1 

i y , <fc* ( 2 5 ) -c^-r; fc *tts t . 

/3(5]/ /3(1)) - (2 5) 

(5$(2 5) ) ti, 01 9(C^^*Oi^5J---y F 
1 1 Srdvt^y-T^-^t'^ft^F 1 (x)cDfi (st 
(6)) (Cft^Tl. 5La(l]jS(5] Jtf^hSV^. 

ta j /3 (5] co 2 mitmvh h ±mmmmmcomts f a 

(x) (35(1 8)#HS) (ZJtKT. ^M^ft^lF6(x){± 

[0 0 68] fcis, 3>f;U2 0, 2 0 

3u(x). I3v(x), I 3w(x)tfD 
3<«ES««4W)Sfia [3)A<?to* (24) 

iESftis^ss « [3] <^ s § * as u «yj u -y r 
(m2cr,mmmm) mz. *mi<7)&2<7)mk<wm 
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[0069] zco%2commmmte, ¥m#<mmz 
100 (ii ) ix^~i^mw.7 o ofca^jLc^f*^ 

£Wc$>(f TiWf S . m 1 comm<7)BB#) V -T±- 

^ioo(i -e^sgwi i nzm^wf ^htz^mco 

UiU20, 2 0, ••^SVW)|fPl££>f-)-| ) -,>&<^ 
W*ftfcS5^(;IES£ixl>?)T\ fflfc? (WSFF) 1 
10fiW3^^2 0, 2 0--«£*P#iiK. ikfck 

too7o] zcommmmxu. u-r^-? i o o 

(4. Xf-yli7 0 0^f-y ( "J1&X7 1 — 
7oox^fgiJj(cfflc^iiTv^ 0 fflj&Pi i 

0<VH71 1 3fc3-f;P2 0, 2 0 ■ ■ ■ t <0|HtfMfr9«[ 
fflsfJI 114. SSBH' 1 1 1 rtSW»$ffl»iL8& 1 1 5 
ra«ISI(Jffl^»lft&8£-rct-C''il5Ei i l 1 Ofrt>±l 

[oo7i] ooYcommizm^^ti 
o o t n-xh <o . zcomm%mmirm-t& . ztit> 

i;-7^-^1 0 0, 7 2 0i»?gi:UIi^n 

i»^T-^a7 o o(4. znmmmfcztiKMK 
zwmmmmxu. ^x^(tm) 9±iz-?x? m 

[00 72] -f&ib*>, *T->-*SgH7 0 0(4. xw& 

u : Ymco2m^x-Yx^~^mmxh > ) . ^-xgp7 

0 2±SrX*(*] (@^EPXT-^^[t]) (Cffili$ftS 
XXf-y'7 0 0X, Y^rft (^©YT'^-r^r&i) tcse 

l!l$ilSY^x-y : 7 0 0Y. SVKfi^ («Tilft) 7 
04S-. ±£S«M3SISi:l/nV&. ^T«&70 
4(4. frfEY^x-i>'7 0 0Y±(;ffia§ii. £<o|$B 
&7 0 4(C7x^*/H'" (H^B&) ^U-)iA 

[00 7 3] £tf>«*xA9tf>_U5rfctt, (hi 5 

9±fc ; p4««|iSfutl'>'*^h (EK^fB&) (C. 1X9 

tcnmw^-yhmtfZix&Xoiz^^xuh* 

->^K7 0 0!4. IJiES^e^OSBtWLT^x^Ng 

[0074] ^f— mm ooizmixx^-i;7 

0 0 XSf>'YXf-y'7 0 0 Ycom&ii. §£$ 
£7 0 4?)X1j\p}C0&, YJrfiKD&lZMfcZhtz® 
»H7 0 5X, 705Y&, Ztl£mr?6£o£* < 
-XU7 0 2£#«H£§iifc^~ fT^H-7 0 6 X, 
70 6YfcCJ:oTltS9$^l. 0 -ftT. ±fj»^a 



( H^S* ) A\ d oitaBS**a6tc . 7 0 4 s- 
<-xS7 0 2±comS^fit*(c?»J»tl» 4 3 (c& 

[0075] X. I^— FF#ff6 0 6X, 6 06Yrt>£> 
^UJTJtt. 06(a)fcjjt't#yU 7 fS0 1-S3 0?) 

17 0 0«XXf-y7 0 0X. YXf-y'700Y 

(4. *(;. ^R<?53>f^2 0, 2 o---^'tt^r^(;iea$ 
fifcfflS^Fi lofcfflvvfcynrt-^ioo, 10 

0, 720, 720(C4^T. #*, ^-Xgfl702± 

[0 0 76] Z\ZX\ 2mV-T*-?l 0 0, 10 
OcOSI^llO, 1 1 0(4. St^-X7 0 2±(;K 
ft»l 0 1. 10 1 (Hi ) fcTHieSfu «!WFF1 2 
0, 1 2 0(4. @5£«7 0 7, 7 0 7£#LTX 

X"r-=J7 0 OXlzm&ZilX^t » 

[0077]X. l J-7 ; E-^7 20, 72 0^.^ 
<m^-7 2 1, 7 2 1 (4S(CXXx-^'7 0 0 X(C@ 
5&5fuTOP72 2, 722 (-#<WH*) liY* 
x-^7 0 0YWl^§^T^I>, #HJg^l 1 0, 1 
1 0, 72 1, 7 2 1(4. -e<?)rt«^aflBHca§*L«ffl 

siB85ii7 3 lfcrnrawes/is. mg^i i 

0, 110, 721, 721 fcfflJKiHlS»7 3 1 i(4. 
ttajEf7 3 2. iE«7 3 3^t4oT^$^TV^ 

4. 

[ 0 0 7 8 ] X. Xf-yil7 0 0(3(4, X7^ F 
74 0fc»£E&tt«igft (0^B&) t^Mft^^lT, 
XTlK#aiUP74 1. xr^|P7 4 2(=4oT»ff 

Ti4, xf-yii7 o o<nmm^fit Lxm^z yx 
rt-^ i o 0^ i; -yr^^ffijst 

i: h . xWztb . M^4^ 7 0 4 fcitttSfifc^x 
a 9 SriE5|(zfia^$iJW-r S ; t ^1, 0 

[0079] ( $ 3 commmm )mz. 3 
nmmmmiz^^x, mi s^miezm^xmn-t 

mizx-ixmbtitzv-T*-? 1 oo*«3Kiai8o 

OcOL-f-^/l. Xf-y'8 5 0 (Hi 6) cOffi 

^EflBcouxrt-^ 100 (Hi ) fct-f-^/i^r- 
^"8 5 0fcffl*i^^^S:CT(=ft»fr^-rs . 
[0080] ^CT"H3tgS8 0 0(4. t^^S^x-y 

^HiOiS8 0 0(4, Hgej^siOi:, 
(7*h~?X?) R^ffiSt-|.7,x-y ; "r»a58 5 1 
t. S^Tt^PLt. 7x^ (gEftc) W^X-Y^Fffi 

a9oot. zixhmmth±umm.s2om^^ 
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[008 1 ] MIBfil B M8 1 0(4, ffiKteZy hfrt>m 

h, x, ui-^>ix7-~^8 5 0Tii. XT-i^mm 

8 5 1 #^?;^-*±£Bfr£c9^3gjKr, #4 K 
[1 1 6 iZtf?*. o fcs Xr-y-^fjgPS 5 1 ^)±ffi(c{i 

u*?)\,Rtf. mum^mizxm^ti^. x. 
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